COCOBEIl BBSOHS 



ID 176 395 

AOTHOB 
TITLE 

INSTITOTION 
SPOHS &G£NC¥ 
FOB DATE 

KOTS 



EOfiS PBICE 
DESCfilPTOBS 



IDEiJTXfI£3S 



SC 01 2 053 

Bruner, Jcroic S« 

The Grotfth of BlQd. Occasional Paper No. 8. 
Educational SetYiceSr Inc., CaabridQe, Hass. 
National Science Foundation, ifashington, C.C. 

66 ' 

16p.; For a related document, see SO 012 €18 ; 
Document prepared through the Sccial Studies 
currlculua Prograe 

MFOVPC01 Plus POfitage- 

♦Cultural Context; *Sducational Ob jectivejsj 

♦Educational Philosophy; *Effectiv€ Teaching; 

Eleaentary Educaticn: Rusan Develop ment; 

♦ Huaanization ; Interpersonal Coapetence; Psychology; 

Self Actualization; *SocialiEation 

flan A Cour5?e of Study 



ABSTHACT 



written in 19 66, the authcr exaiine 
teaching in relatioL to the development of the elea 
studies course, aan : A Course cf Study- The act of 
from play practice of priaates to teaching -in-ccnte 
societies to the more complex abstract teaching in 
of contenporary society. Five specifications about 
proceed in order to equip its ycurg are noted: it m 
is to be known into a foro capable of being sastere 
the learner must be saved froi needless learning; a 
place emphasis on how one derives a course of actio 
has learned; all societies must maintain interest a 
during the learning process; and a society must ass 
necessary skills and procedures remain intact from 
the next. The author then examines the relationship 
separate schools, hov a society equips its young, a 
£ian: A Course of Study. The recurring questions of 
about numan beings, hou did they get to be that way 
be made more so, form the structure of the course w 
humanizing forces of tool making, language, social 
aanis prolonged childhood, and the urge to explain, 
constructing the course are noted in terms of the p 
subject matter, stimulating thought in the school s 
personalization of knowledge, and the encouragement 
ref lectiveress. <KC) 



£ the evolution of 
entary social 
teaching is traced 
xt of primitive 
£e para te schools 
how a society must 
ust conveirt what 
d ty a beginner; 

society must 
n frca what one 
song the young 
ure that its 
cue generation to 

amofig teaching in 
nd the content of 
what is human 
, and how can they 
hich examines the 
organization, 

Pr-otless in 
sychdcgy of 
etting, the 

of self-conscious 



lti:^^l$:^l^i^^4t****^*^*******m***^IHlf**m*'*'^**** J^^ilf********* ******** ************** 

* Reproductions supplied by EDES are the best that can be made * 

* froff the original document. ♦ 
iHiJli:tt,^TtnlHiitiitt*tlf*ili**m******* ***************************************** ****** 



ERIC 



/ 



^^^^^ 



Occasional Paper No. 8 



The Growth of Mind 



BY 



Jerom£ S. Bruner 



U » Otf»AIITMiNt or MtAUtM, 
CDUCAtlCW lb Wit^AKK 
KATIOiiAt. INiTlTUTl 0P 
tOUCAT(0«i 

THIS OOCUMENt MAS WBBH UBPUO- 
OUCEO EXACTtV AS AECEIVEO FROW 
TN£ l»E9SONOR ORGANIZATION ORIGIN- 
ATING (T POINTS 0^ VIEW OR OPINIONS 
STATEP DO NOT NECESSARILY REPRE- 
SENT OFFICIAL NATIONAL INSTITUTE OF 
EDUCATION POSITION OR POLICY 



•PERMISSION TO 

MATERIAL HAS BEEN GRANTED BY 



TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER (EHICV 



Tke Sepal Studies Curriculum Program 
Educational Services Incorporated 



Introdmlim 



Occasiond Paper No. 3, ^Mam A Course of Smdy,'' was publi^ked in the 
spring of 1965. It described work then being plamwd and in p'ogress for 
an elementary school cwriculums under the direction of Dr, Jerome S. Bnmer. 
Since that time mudi has been accomjdished: Several units of the course 



of 1965 and inrNewton, Massachusetts pubUc school during the regular 
i^^hool year 1965/66; a certain amowu of teacher training has been under- 
taken for Newton teachers and for some imdergraduates in a teach^f college. 
However, much also remains yet to be done: under the pressure of trial 
teaching, several units have had to be rethought arui restructwed; some have 
bem dropped altogether while others have had to be added. 

Nevertheless, the content of the course fimUy remains Man. In the paper 
>^efore us. Dr. Bruner begins not so much with a consideration of a course 
of study, but rather with an examination of num's evolutionary development, 
especially with the evolution of teaching in three ways — from play practice 
of primates to teachtng-in-context of primitive s{H:ieties to abstrrwt t^hing 
in separate schools. Irtterestin^ enough, this very development of tei^hing 
arui teaming which Dr. Bruner di:^ems in human evolution, also turns out 
to be the substance of the course of study which he proposes for elementary 
school children. 

The paper before us, in dealing with the growth of mirui, places *'Man: 
A Course of Study'' wiAin the more generd context of the development of 
human learning and the concerns which this ^nerates for psychologists. The 
present paper was first delivered by Dr. Bruner as the Presidential Address 
to the Seventy-Third Annual Convention of the American Psychoh^al 
Association and is adapted from Ae text that appeared in the American fty- 
chdogist,* Vol 20, No, 12, December, 1965. In adapting it, y^e have tried 
to rerrudn faithful to the paper while rerrwving some of the more techniad 
discussions and omitting ike ref&eru^es to professional books and artkles. 

When the course of study for elementary school children appro€^hes a more 
nearly final version as tfw result of present work md future field testing, we 
then hope to publish a revised version of "Man: A Course of Study" to 
describe it. 
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The Growth of Mind 

BY Je&ome S. Bruner 

What is most unique atout man is that his growth as an individual dqpends 
upon the history of Uis species — noi upon a history' refle^ed in g^ies and 
chromosomes but, rather, rejected in a culture ^lUemal to man's tissue and 
wider in sc^pe than is embodi^ in any one man*s competcmcy. Perforce 
thra, the growth of mind is always growth assi^ed £com the cmtsiite. And 
since a culture, particularly an advanced one, transc^ds the bounds 
individual competence, the limits tst individual growth are by definition 
grrattt than what any single person has previoudy attained. For the limits 
of growth depend on ht)w a culture assists the individual to use such intdHec* 
tual potesUial as he may pc^se^ It seems higl^ unlikely — either ax^iricaUy 
or canonically — that we have any realistic sense of the furthest readi dt 
such assistant to growth. 

The evidence today h that the full evolution of intelligence came as a re- 
sult of bip^ialism and tool using* The lar^ hiunan brain gradually evcdved as 
a sequel to the first u^ of pebble tools earfy near-mart To condense the 
story, a near-maUi or honmud, with a slightly superior brain, using a pebble 
tool, could make out better in the niche provided by nature than a near-man 
who dqpend^ not on tools but on sheer strength and formidable jaws. Natural 
selection favor^ the primitive tool user. In time, &anks to his better chance 
of surviving and breeding, he t^rame more so: The on^ who survived had 
larger brains, smaller jaws, less ferocious teeth. In place of belligerent 
anatomy, they deveio^^ tools and a brain that made it possible to use them. 
Human evolution thereafter b^mme a matter of having appropriate fangs 
or clav and more one of using and later fashioning tools to enpress the powers 
of the larger brain that was also emerging. Without tools the brain was of 
little use, no matter how many hundred cubic qentimeters of it there mig^ht 
be. Let it also be said that without the original programmatic capacity for 
fitting tools into a sequence of acts, early hominids would never have started 
the epigenetic progi^s that brought them to their present state. And as 
human groi^ stabilized, tools became more complex and '"sh^ied to pat* 
tem,"^ so that it was no longer a matter of reinventing tools in ord» to survive, 
but mther of mastering the skills nec^saiy for using them. In short, aftor a 
certam point in human evolution, the only means when^ man could fill his 
evolutionary niche was through the cultural transmission of the skiil§ ne^i* 
sary for the xn^ of prioiiy invent t^Aniques, implenumts, and ifevices. 

Two crucial parallel developments seem also to have omirred. As hominids 
became increasin^y bipedal, with the freed hands necessary for using spon* 
taneous pebble tools, selection al^ favor^ tho^ with a heavier pelvic bony 
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Structure that could sustain the impacting strain of bipedal lcx:oiiK)tioiL Tht 
added itiength came, mirie« fin^n a gradual cU»iiig down oC the birth 
canal. There is an ot^tetrical paradox here: a feature with an ii^reasin^y 
larger brain but with a smaller and smallt^ birth canal to get through* Hie 
{solution seems to have been achieved through the immaturity of the human 
neonate^ particularly cottbral immaturity tliat assure not only a smaller 
heady but also a longer period of transmitting the necc&sazy sldUs required by 
human culture. During this same period, human language must have emerged, 
giving man not only a new and powerful way of representing reali^ but also 
increasing his power to assist the mental growth the young to a degree 
beyond anything before seen in nature* 

It is impossible, of course, to reconstruct the evolution in techniques of 
instruction in the shadow zone between hominids and man. I have tried to 
compensate by observing contemporary analogues of earlier forms, knowing 
full well that the pursuit of analogy can be dangerously misleading. I have 
spent many hours observing uncut fihns of the behavior of free-ranging 
baboons, films shot in East Africa by my colleague Irven DeVore with a 
very generous footage devoted to infants and juv^es. I have also had 
access to the unedited film archives of a hunting-gathering people living under 
roughly analogous ecologies conditions, the !Kung Bushmen of the Kalahari^ 
recorcfed by Laurance and Loma Marshall, brilliantly aided by their son John 
and daughter Elizabeth.^ 

Let me describe very briefly some salient dif erences in the £r^ learning 
patterns of immature baboons and among IKung diildren. Baboons have a 
highly develo|^ social life in their troops, vnUi well-organized and stable 
dominance patterns. They live within a territory, prot^ting themselv^ from 
predaton^ by joint action of the strongly built, adult males. It is striking that 
the behavior of baboon juveniles is shaped principally by play with their peer 
group, play that provid^ opportunity for the spontaneous expression and 
practice of the component acts that, in maturi^, will be ordi^trated into 
either the behavior of the dominant male or of the infant-proi;ective female. 
All this seems to be acxompUshed with little participation by any mature 
animals in the play of the juveniles. 

Among hunting^athering humans, on the other hand, there is consumt 
interaction between adult and child, or adult and adolescent, or adolescent 
and childL IKung adults and children play and dance together, sit together, 
participate in minor hunting together, join in song and story tdling together. 
At very frequent intervals, moreover, children are party to rituals presided 



^ I am greatly indebted to Irven DeVore Educational Services Incorporated for the 
raportuniu^ to view bis films of free-ranging baboons, and to Laurance and Loma 
Marahall mr the opporumity to examine then* inc<»nparabie arcbives. DeVore and the 
Marth^f!*^ have been geximnu in their counsel as welL 
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THE GROWTH OF MIND 

over by adults — minor, as in the first haircuttiDg, or major, as when a boy 
kills his first Kudu buck and go^ through the proud but painful proc^ oi 
scarification. Children, b^d^, are constantly playing imitativdy with the 
rituals, implements, tools, and weapons of the adult world Young juvenile 
baboons, on the other hand, virtually never play with things or imitate directly 
large and significant sequences of adult behavior. 

Note, though, that in tens of thousands of feet of IKung fibn» one virtually 
never sees an instance of 'teaching" taking place outside the situation where 
the behavior to be learned is relevant Nobody *teaches" in our prepared 
sense of the word. There is nothing like schcK>l, nothing like lessons. Indeed, 
among the IKung children there is very little "telling," Most of what we 
would call instruction is through lowing. And there is no **practic€" or 
"drill" as such save in the form of play modeled directly on adult models — 
play hunting, play bossing, play exchanging, play baby tending, play house 
making. In the end, every man in the culture knows nearly all there is to 
know about how to get on with life as a man, and every woman as a woman 
— the skills, the rituals and mjths, the obli^tions and rights. 

The change in the instruction of children in moie complex societies is two* 
fold First of all, there is knowledge and skill in the cultiue far in excess of 
what any one individual knows. And so, increasingly, there develops an 
economical technique of instructing the young based heavily on telling out 
of context rather than showing in context* In literate societies, the practice 
becomes institutionalized in the schcKJl or the "teacher." Both promote tliis 
necessarily abstract way of instructing the young. The result of 'teaching the 
culture" can, at its worst, lead to the ritual, rote nonsense that has led a 
generation of critics to despair. For in the detached schocjl, what is imparted 
often has little to do with life as lived in the society except insofar as the 
demands of school are of a kind that reflect indirectly the demands of life in 
a technical society. But these indirectly imposed demands may be the most 
important feature of the detached sch(H)l. For school is a sharp departure 
from indigenous practice. It takes learning, as we have noted, out of the 
context of immediate acUon just by dint of putting it into a school. This very 
extirpation makes learning i^:ome an act in itself, freed from the immediate 
ends of action, preparing the Iramcr for the chain of reckoning remote from 
payoff that is needed for the formulation of complex ideas. At the same time, 
the school (if successful) frees the child from the pace setting of the round 
of daily activity. If the school succeeds in avoiding a pace-setting round of 
its own, it may be one of the great agente for promoting reflcctivene^- More- 
over, in schcol, one must *f oUow the lesson" which means one must learn to 
follow eithPi- the abstraction of written speech — abstract in the sense that 
it is divorced from the concrete situation to which the sj^ech might originally 
have been related — or the abstraction of language delivered orally but out 
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of the context of an ongoing action. Both of these air highly abstract uses 
language. 

What a cultures do« to assist the development of the powers of xnind erf 
ite menjbcrs is, in effect, to provide amplification systems to. which human 
beings, equipped with appropnate skills, can link thansclvw* There are, first, 
the ampUfiCTS of action ~ hammers, levers, digging sticks, wheels — but 
more important, the programf of action into which such implements can be 
subsUtut^ Second, there are amplifiers of the senses, ways of looking and 
noticing that can take advantage of- devices ranging from smoke signals and 
hailers to diagrams and picture that stop the action, or microscopes that 
enlargf; it Finally and mc^t powerfully, there are amplifiers of the thought 
processes, ways of thinking that employ language and formation of explana- 
tion, and later use such languages as mathematics and logic and even find 
automatic servants to crank out the consequences. A culture is, then, a 
deviser, a repository, and a transmitter of amplification systems and of the 
devices that fit into such systems. We know ve^y little in a do? i sense about 
the transmission function, how people are trained to get the most from their 
potential by use of a culture's resources. 

But it is leasonably clear that there is a major diffw^nce between the mode 
of transmission in a technical society, with its schools, and an indigenous one, 
where cultural transmission is in the context of action. It is not just that an 
indigenous society, when its action pattern become disrupted, fails ^art — 
at a most terrifying rate — « ^ 'oncontroUcd urfaaaization in some parte of 
Africa, Rather, it is that the institution of a school serves to convert knowl- 
edge and skill into more symbolical, more abstract, more verbal form. It is 
this process of transmission — admittedly very new in human history — that 
is so poorly understood and to which, finally, we shall turn. 

There are certain obvious specifications that can be stated about how a 
society must proceed in order to equip its young. First, it must convert what 
is to be known — whether a skill or a belid system or a connected body of 
knowledge — into a form capable of being mastered by a beginner. The 
more we know of the process of growth, the better we shall be at such con- 
version. The failure of modem man to imderstand mathematics and science 
may bt less a matter of stunted abilities than our failure to understand how 
to teach such subjects. Second, given the limited amount of time available 
for learning, there must be a due regard for saving the learner from needless 
learning. There must seme emphasis placed on economy and transfer and 
the learning of general rul<^- All societies must (and virtually all do) distin- 
guish those who are clever from th<^ who are stupid — though few of them 
generalize this trait across all activiti^. Qevemess in a particular activity 
almost universally connote strategy, economy, heuristics, highly generalized 
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skills. ThircL a society must also place emphasis upon how one ikrivcs a 
course of action from what one has learnt Inde^ in an indigenous society, 
it is almost impossible to separate what one does from what one knows. 
More advanced societies often have not foimd a way of dealing mih the 
separation of knowledge and action — probably a r^ult of the emphasis they 
place upon ^'telling'* in their instruction. Fouith, all societies must maintain 
interest among the young in the learning process, a minor problem when 
learning is in tlie context of life and action, but harder when it becomes more 
abstracted. And finally, and perhaps most obviously, a society must assure 
that its necessary skiUs and procedures remain intact from one generation to 
the next — which does not always happen, as witnessed by Easter Islanders, 
Incas, Aztecs, and Mayas. 

Unfortunately, psychology has not concerned itself much with any of 
these five requisites of cultural transmission — or at least not much with the 
first four of them. Only the invention of antidegre dation devices, guarantors 
that skill and knowledge will \^ maintained intact, is an exception to our 
oversight. We psychologists have been up to our ears in it. Our special con- 
tribution is the achievement test. But the achievement test has, in the main, 
reflected the timidity of the educational enterprise as a whole. I believe we 
know how to determine, though we have not yet devised tests to determine, 
how pupils use what they Icam to think with later in life — for there is the 
real issue. 

I commented earlier that there was strikingly little knowledge available 
about the "third way" of training the skills of the young: the first being the 
play practice of component skills in prehuman primates, the second the 
tcaching-in-contcxt of indigenous societies, and the third being the abstracted, 
detached method of the school. 

Let me now become highly specific. Let me consider a particular course 
of study, one given in a school, one we are ourselves constructing, trying out, 
and in a highly qualitative way, evaluating. It is for schools of the kind that 
exist in Western culture. The experience we have had v/ith this eflfort, now 
in its third year, may serve to highlight the kinds of problems and conjectures 
one encounters in studying how to assist the growth of intellect in this **third 
way." 

There is a dilemma in describing a course of study. One begins by setting 
forth the intellectual substance of what is to be taught. Yet if such a 
recounting tempts one to "get across'' the subject, the ingredient of pedagogy 
is in jeopardy. For only in a trivial sense is a course designed to "get some- 
thing across," merely to impart information. There are better means to that 
end than teaching. Unless the learner develops his skills, disciplmes his taste, 
deepens his view of the world, the ^'something'* that is got across is hardly 
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worth the effort of trantxnission. The more "elementaxy'* a eour» and the 
yoimger t^lstiidlK^^ the more serious must be its pe<kgopcal aim ctf forming 
the intellectual powers of those whom it serves. It is as important to justify 
a good mathematics course by the intellectual discipline it provides or the 
honesty it promotes as by the nxathcmatics it transmits. Indeed, neither can 
be accomplished without the other. 

The content of our particular course is man: his nature as a species, the 
forces that shaped and continue to sliape his humanity. Three questions 
recur throughout: 

What is human about human beings? 
How did they get that way? 
How can they be made mote so? ^ 

In pursuit of our questions we explore five matters, each closely associated 
with the evolution of man as a species, each defining at once the distinctive- 
n^ of man and his potentiality for further evolution. The five great human^ 
izing forces arc, of course, tool making, language, social organization, the 
management of man's prolonged childhood, and man's uj-ge to explain. It 
has been our first l^ou in teaching that no pupil, however eager, can appre- 
ciate the relevance of, say, tool making or language in human evolution with- 
out first grasping tlie fundamental concept of a tool or what a language is. 
These are not self-evident matters, even to the expert. So we are involved 
in teaching not only the role of tools or language in the emergence of man, 
but, as a necessary precondition for doing so, setting forth the fundamentals 
of linguistics or the theory of tools. And it is as often the case as not that 
(as in the case of the **thcory of tools") we must solve a formidable intellectual 
problem ourselves in order to be able to help our pupils do the same, I 
should have said at the outset that the *'wc'' I employ in this context is no 
editorial fiction, but rather a group of antliropologisis, zoologists, linguists, 
theoretical engineers, artists, designers, camera crews, teachers, children, and 
psychologists. The project is being carried out under my direction at Edu- 
cational &rvices Incorporated, with grants from the National Science Foun- 
dation and the Ford Foundation. 

While one readily singles out five sources of man^s humanization, under 
no circumstances can they be put into airtight compartments. For example, 
human kinship is distinctively different from primate mating patterns precisely 
l^cause it is classificatory and rests on man's ability to use language. Or, if 
you will, tool use enhances the division of labor in a society which in turn 
affects kinship. So while each domain can be treated l& a separate set of 
ideas, their teaching must make it |X)ssibie for the children to have a sense 
of their interaction. We have leaned heavily on the use of contrast, highly 
controlled contrast, to help children achieve detachment from the all too 
familiar matrix of social life: the contrasts of man versus higher primates, 
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man versus preliistonc man^ contemporaiy technological man versus "primi*- 
tive*' man, and man versus child Tb^ primates are principally baboons, the 
prehistoric materials mostly from the Olduvai Gorge and Eyzi^ the 
primitive*' peoples mostly the Netsilik Eskimos of Pelly Bay and the IKung 
Bushmen. The materials, collrctcd for our purfK^es, are on film, in stoxy» 
in ethnography, in pictures and drawings, and principally in ideas embodied 
in exercises. 

We have high aspirations. We hope to achieve five goals: 
L To give our pupils respect for and confidence in the powers of their 
own minds 

2. To give them respixrt, moreover, for the powers of thought concerning 
the human condition man's plight, and his social life 

3. To provide them with a set of workable models that make it simpler 
to aoalyze the nature of the scK:ial world in which they live and the condi- 
tion in which man finds himself 

4. To impart a sense of respect for the caf^cities and plight of man as a 
species, for his origins, for his potential, for his humanity 

5. To leave the student with a sense of th^ unfinished busing of man's 
evolution. 

One last word about the course of study that has to do with the quality 
of the ideas, materials, and artistry — a matter that is at once technological 
and intellectual. We have felt that the making of such a curriculum deserved 
the best talent and technique available in the world. Whether artisi, ethnog- 
rapher, film maker, poet, teacher — nobody we have asked has refused us. 
Wc are obviously 'joing to suffer in testing a Hawthorne effect of some m^- 
nitude. But perhaps it is as well to live in a f^rmanent state of revolution. 

Let me now try to describe some of the major problems one encounters in 
trying to construct :i course of study. I shall not try to translate the problems 
into refined theoretical form, for they do not as yet merit such translation. 
They are more difficulties than problems. I choose them, because they arc 
vividly typical of what one encounters in such enterprises. The coiu^ is 
designed for 10-year-olds in the fifth grade of elementaiy school, but wc have 
been trying it out as well on the fourth and sixth grades better to bracket our 
difficulties. 

One special point about these difficulties. They are bom of trying to 
achieve an objective and are as much policy bound as theory bound. It is 
like the difTerence l^etween building an economic theory about monopolistic 
practices and constnicUng policies for controlling monopoly. Let me remind 
you that modem economic theory has been reformulatec^ refined, and revived 
by having a season in policy. I am convinced that the psychology of assisted 
growth, i.e., pedagogy, will have to be forged in the policy crucibic of cur- 

10 



0 



OCCASIONAL FATEil NO. 8 



riculum maidiig before it can reach its ftiU descriptive power as theory- Eco- 
nomics was firat through the cycle from dieory to poii^ to thtt)ry to policy; 
it is happening now to psychology, anthropology, and sociology* 

Now on to the difficulties. The first is what might be called the psychology 
of a subject matter. A learned discipline can be conceived as a way of 
thinking about certain phenomena. Mathematics is one way of thinldng about 
order without reference to what is being orderaL The behavioral science 
provide one or perhaj^ several ways ctf thinking about nnn and his society 
— alK>ut regularities, origins, causes, ^ects. They are probably special (and 
suspect) because they permit man to look at himself from a perspective that 
is outside his own skki and b^nd his own preference — at least for awhile. 

Underlying a discipline's **way of thought,** there is a set of connected, 
varyingly implicit, generative propositions. In physics and nmthematics, most 
ol the underlying generative propositions like the'^fiW^crvation theorems, or 
the a3Uoms of geometry, or the associative, distributive, and ccnnmutative rules 
of analysis are by now very explicit indeed. In the behavioral sciences we 
must be content with more implicitness. We traffic in indi^tive propositions: 
e.g., the different activities of a society are interconnected such that if you 
know something about the technological response of a society to an enwon- 
ment, you will be able to mak' ^me shrewd gu^sra about its myths or about 
the things it values, etc. We use the device of a significant contrast as in 
linguistics as when we describe the territoriality of a baboon troop in order 
to help us recognize the system of reciprocal exchange of a human group, the 
former somehow provoking awareness of the latter. 

There is notliing more central to a discipline than its way of thinking. There 
is nothing more important in its teaching than to provide the child the 
earliest opportunity to leam that way of thinking — the forms of connection, 
the attitudes, hopes, jokes, and frustrations that go with it. In a word, the 
best introduction to a subject is the subject itself. At the very first breath, 
the young learner should, we think, be given the chance to solve problems, 
to conjecttire, to quarrel as these are done at the hea*t of the discipline. But, 
you will ask, how can this be arranged? 

Here again the problem of conversion. There exist ways of thinking char- 
acteristic of different stages of development. We are acquainted with Inheldcr 
and Piagefs account of the transition from preoperational, through concrete 
operational, to propositionu! thought in the years from preschool through, 
say, high ^hcK)L If you have an eventual pedagogical objective in mind, you 
can translate the way of thought of a discipline into its Piagetian (or other) 
equivalent appropriate to a given level of development and take the child 
onward from there. The Cambridge Matb-rmatics Project of Educational 
Services Incorporated argues that if the child is to master the calculus early 
in his high school years, he should start work early with the i^pa of limits, 
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the earliest work being manipulative, latei* going on to images and diagrams, 
and finally moving on to the more abstract notation needed for delineating 
the more precise idea of limits. 

In "Man: A Course of Study/* I have indicated versions of the subject 
appropriate to a particular age that can at a later age be given a more power-, 
ful rendering. We have tried to choose topics with this in mind: The analysis 
of kinship that begins with cliildrcn using sticks and blocks and colors and 
whatnot to represent their own families, goes on to the^ conventional kinship 
diagrams by a meandering but, as you can imagine, interesting path, and then 
can move on to more formal and powerful componential analysis. So, too, 
witli myth. We begin with tlic excitement of a powerful myth (like the 
Netsilik Nuliajik mylli), then have the children construct some myths of their 
own, then examine what a set of Netsilik myUis have in common, which 
takes us finally to Levi-Strauss's analysis of contrastive features in myth con- 
struction. A variorum text of a myth or corpus of myths put togetlier by 
sixth graders can be quite an extraordinary document. 

This approach to the psychology of a learned discipline turns out to illumi- 
nate another problem raised earlier: tlie maintenance of interest. There is, in 
this approach, a reward in understanding that grows from the subject matter 
itself. . is easier to engineer this satisfaction in mathematics, for understaiiu- 
ing is ^f utter in a formal discipline — a balance beam balances or it docs 
not; therefore there is an equality or there is not. In the behavioral sciences 
the payoff in understanding cannot be so obviously and startiingly self-reveal- 
ing. Yet, one can design exercises in the understanding of man, too — as 
when children figure out the ways in which, given limits of ecology, skills, 
and materials, Bushmen hunt dilfercnt animals, and then compare their pre- 
dictions with the real thing on film. 

Consider now a second problem: how to stimulate thought in the setting 
of a siiuH)!. We know from experimental studies that there is a striking 
difTcrence in the acts of a person who thinks that the task before him repre- 
sents a problem to be solved rather than being controlled by random forces. 
School is a particular subculture where these matters are concerned. By 
school age, children have come to expect quite arbitrary and, from their point 
of view, meaningless demands to be made upon them by adults — the result, 
most likely, of the fact that adults often fail to recognize the task of conver- 
sion necessary to make their questions have some intnnsic significance for the 
child. Children, of course, will try to solve problems if they recognize them 
as such. But they are not often either predisposed to or skillful in problem 
finding, in recognizing the hidden conjectural feature in tasks set them. But 
wc know now that children in school can quite quickly be led to such problem 
finding by encouragement and instruction. 

The need for this instruction and encouragement and its relatively swift 



OCCiiSIONAL PAP£R NO. 8 

^^^'^llcce8l fdates, I suspect^ whiu {^^hoanalyits refer to as tb« guJIt-rid^ 
9V€isu{^»cs&icm of priif&Bzy process fud its ^ubik repl a c gmcfl it by secondary 
'prdbess* CMdmi, like addts, neoi leaiairalic^ 

and caqf^m hi^y iub je(^ve iikas, to treat a task as a problem when? you 
f ^vent an answer rather than finding one out there in the book or on the 
blackboard With children in elementoiy school there is often a nMd to 
devise eicotionaUy vivid special ^unes, stt^making episcnks, or comtzvction 
projects^to reestablish in the child's mind his right not only to have his own 
private ideas but to express them in the public setting of a classroom. 

But thtie is andtfau, perhaps more serious difficulty: the intaicirace of 
intrinsic j^lon solving by ejctrinsic problem solving. Young children in 
school expend extraordinary time and effott figuring out what it is that the 
teachor wants — and usually coming to llie conclusion that she or he wants 
tidiness or remembmng or to lib tlidngg at a certein tin^ in a rartain way. 
Hiis I refer to as extrinsic problem living* There is a gn^t deal of it in 
* school 

There are several quite stra^tforward ways of stimulating prc^Iem solv- 
ing. One is to train teachers to want it and that will come; in time. But 
teachers can be encouraged to like it, interestingly enough, by providmg them 
and their children with materials and lesiKms that permit legitimate problem 
solving and permit the teacher to recognize it For exercise with such 
materials create an atmosphere by treating things as insmnces of what might 
have occurred rather than simply as what did occur. Let me illustrate by a 
concrete instance. A fifth-grade class was working on the organization of a 
baboon troop — on this particular day, sp^ifirally on how they mig|it protect 
against predators. They saw a brief sequence of film in which six or seven 
adult males go forward to intimidate and hold oS three cheetahs. The teacho: 
asked what the baboons had done to keep the cheetahs ofi, and there ensued 
a lively discussion of how the dominant adult males, by showing their for- 
midable mouthful of teeth and threatening gestux^s had turned the trick, A 
boy raised & tentative hand and asked whether cheetahs always attacked 
together. Yes, though a sin^e cheetah sometime followed t^hind a moving 
troop and picked off an older, weakened straggler or an imwaty, straying 
juvenile. ''Weil, what if there were four ch^tahs and two of them attacked 
froLi behind and two from m front What would the baboons do then?" The 
question could have been answered empirically — and the inquiry ended* 
Cheetahs <io not attack that way, and so we do not knew what baboons might 
do. Fortunately, it was not For the qu«tion opens up the deep i^ues 
of what might be and wliy it is not Is there a nec^sary relation between 
predators and piyy that share a common ccologiral niche? Must th. ir en- 
counters have a **sporting chance'' outcome? It is such conjecture, in this 
case quite unanswerable, that produces rational, self-consciously problem- 
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finding behavior so crucial to the growth mtellemal power. Given the 
materials, given some background and encours^ement, teafihers like it as 
much as the students, 

I should like to turn now to fht persanalimion of knawledge. A gqiera^ 
tion ago» the progre^ve movement urged that knowledge be relate to the 
child's own en^seri^ic^ and brought out the ledm of empty absbnctions* 
A good idea was translated into banaliti^ about the home, then the friendly 
postman and trashmani thc^i the commimiQr^ and so on. It is a poor to 
compete with the child^s own dramas and mysteries. A d^de ago, my 
colleague Qydc Kluckhohn wrote a prize-winning popular book on anthro- 
pology with the entrancing title Mirror for Man. In some ctecp way, there 
is extraordinary power in ^*that mirror which other civilizations still hold up 
to us to rea>gnize and study . . . [the] image of oui^ves*' (L£vi-Strauss)*^ 
ihe psychological bases of the power are not d>vious« Is it as in discriminaT 
tion learning, where increasing the degree ot contrast helps in the learning 
of a discrimination, or as in studies of concept attainment where a negative 
instance demonstrably defines the domain of a conceptual rule? Or is it 
some primitive identification? All these miss one thing that seems to come 
up frequently in our interviews with the children^ It is the eiperience of 
discovering kinship and likeness in what at first seemed bizarre, exotic, and 
even a little repcllant. 

Consider two examples, both involving film of the Netsilik. In the films, 
a single nuclear family, Zachary, Marta, and their 4-year-oid Alcxi, is fol- 
lowed through the year — spring sealing, summer fishing at the stone weir, 
fail caribou hunting, early winter fishing through the ice, winter at the big 
ceremonial igloo. Children report that at first the three members of the 
family look wekd and uncouth. In time, they look normal, and eventually, 
as when Marta finds slicks around which to wrap her braids, the girls speak 
of how pretty she is. That much is superficial — or so it seems. But consider 
a second episode. 

It has to do with Alexi who, with his father's help, devises a snare and 
catches a gull. There is a scene in which he stones the gull to death. Our 
children watched, horror struck. One ^1, Kathy, blurted out, **He*s not 
even human, doing that to the seagull/' The class was siienL Hien another 
girl, Jennine, said quietly: "He's got to grow up to be a hunter. His mother 
was smiling when he was doing that." And then an extended discussion about 
how people have to do things to learn and even do things to learn how to 
feel appropriately. "What would you do if you had to live there? Would 
you be as smart about getting along as they are with wliat they've got?*' said 



' AnUurapology: Its achievements and future. Lecture presested at Bicentennial, 
Celebration, Smithsonian Institution, Washington^ September, 1965. 
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one boy, going back to the accusation that Al^ was inhuman to etoi^ the 

I am Sony it is so difficult to say it dearly. What I am trying to say is that 
to personalize knowl«igc one does not simply ' ik it to the familiar* Rather 
one makes the familiar an instance of a more general case and thereby pro- 
duces awareness of it What the chfldren were leammg about was not seagoUs 
and Eskimc^ but about their own feelings and precoxu:eptions that, up to 
then, were too implicit to be recognizable to them. 

Consider finally the pn^lem of self^onscious reflectiveness. It is an 
epistemological mystery \diy traditional education has so often emphasized 
extensiveness and coverage over intensiveness and depth. We have already 
commented on the fact that memorizing was usually perceived by children 
as one of the high-pricnity ta^ but rarely did children sense an emphasis 
upon ratiodnation with a view toward redlining what had been encoun- 
tered, reshaping it, reorckring it The cultivation of reflectiveness, or what- 
ever 3rou ci^»ose to call it, is one of the great pn^lems one Ibices in devising 
curriculum. How lead childj^n to discover ^e powers and pleasures that 
await the exercise of retrospection? 

Let me sug^t one answer that has grown from what we Imve done. It 
is the use of the "organiring conj^msre."' We have used three such conjec- 
tures — what is human ^>out human beings, how they got that way, how 
they could become more so. They serve two fonctionSi one of them the very 
obvious though important one of putting pa:spective back into the particulars. 
The second is less envious and considerably more surprising. Use qu^tions 
often seemed to serw as criteria for determining where they were getting, 
bow wdl they wen understanding, whether anything new was em^ging* 
Recall Kathy's cry: He*s not human doing ttm to the sraguH** Sht was 
hard at work in her rage on the conjecture what makes human l^in^ human. 

There, in brief, arc four problems that provide some sense of what a 
psychologist encxHmters when he tak^ a hand in assisting the growth of mind 
in chjldrt;p in the special setting of a school. The problems look quite dif- 
ferent from thc^ we encounter in formulating classical developmental theory 
with the aid of ^ical laboratory research. They also look different from 
those that one would find in an mdigenous sodety, d^cribing how children 
picked up skills and knowledge and values in the context of action and daily 
life. We dearly do not have a theory of the school that is sufficirat to the 
task of running schools — just as we have no ackquate theory of toys or of 
rcadmess building or whatever the jargon is for prq>aring childrra to do a 
better job the next round. It only obscures the issue to urge that some day 
our classical theori(^ of learning will fill the gap. They show no sign of 
domg ^. 
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I bopc that we shall not ailow oiusdves to be emt^trrasscd by our pr^cnt 
igaorancc. It has been a long time since wc have looked at what is umdvcd 
in imparting knowledge through the vehicle of the school — if ewr wt did 
look at it squarely, I urge that wc dchiy no longer. 

But I am deeply convince that ihe j^chologist cannot alone construct 
a theory of how to assist cognitive development and cannot alone learn how 
to cr;ich and amplify the powers of a growing human mind The task belongs 
to the whole intellectual community: the l^havioral scientists and the artists, 
scientists; and scholars who are the custodians of skiU, taste, and knowledge 
in our culture. The special task of psychologists is to convert skiUs and 
knowledge to forms and exercises that fit growing minds — and it is a task 
ranging from how to keep children free from anxiety and how to translate 
physics for the very young child into a set of playground maneuvers that, 
later, the child can turn around upon and convert into a sense of inertial 
regularities. 

Psychology, and you will forgive mc if the image seems a trifle frivolous, 
thrives on polygamy with her neighbors. Its marriage with the biological 
sciences has produced a cumulation of ever more powerful knowledge. So, 
too, have its joint undertakings with anthropology and sociology. Joined to- 
gether with a variety of disciplines, psychology has made lasting contributions to 
the health sciences and, I judge, will make even greater contributions now that 
the emphasis is shifting to the prc^Iems of alleviating stress and arranging for a 
community's mental health. What I find lacking is an alignment that might 
properly be called the growth ^iences. The field of pedagogy is one partici- 
pant in the growth sciences, ^y field of inquiry devoted to assisting the 
growth of effective human beiigs, fully empowered with zest, with skiU, with 
knowledge, with taste is surely a candidate for this sodality. My friend Philip 
Morrison once suggested to his colleagues at Comeil that his department of 
physics grant a doctorate not only for work in theoretical, experimental, or 
applied physics, but also for work in pedagogical physics. The limits of the 
growth sciences remain to be drawn. They surely transcend the behavioral 
sciences cum pediatrics. It is plain that, if we are to achieve the effectiveness 
of which we as human bein^ arc capable, there will one day have to be 
such a field. I hope that psychologists can cam their way as charter members. 
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